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The Bergendahl InstituteThe Bergendahl Institute

The Bergendahl Institute’s mission is toThe Bergendahl Institute’s mission is to
transfer to the U.S. Healthcaretransfer to the U.S. Healthcare systemsystem
and other industries,and other industries, 25 years of proven25 years of proven
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and other industries,and other industries, 25 years of proven25 years of proven
human error management techniqueshuman error management techniques
from the U.S. Nuclear Power Industryfrom the U.S. Nuclear Power Industry



3

What does Nuclear PowerWhat does Nuclear Power

have to do withhave to do with us??us??



Common ChallengesCommon Challenges

 Changing RequirementsChanging Requirements

 Cost ReductionCost Reduction

 Resources / StaffingResources / Staffing
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 Resources / StaffingResources / Staffing

 Increasing workloadIncreasing workload

 New Executives,New Executives, BoardBoard membersmembers

 Surveyors / InspectorsSurveyors / Inspectors



People Are PeoplePeople Are People
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It doesn’t matter whereIt doesn’t matter where
they get their paycheckthey get their paycheck
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Early 1980’sEarly 1980’s

 DenialDenial -- “we’re different”“we’re different”

 Many events occurringMany events occurring

 Superficial cause analysisSuperficial cause analysis
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 Superficial cause analysisSuperficial cause analysis

 Cause = Human error or equipmentCause = Human error or equipment

 Blame / Accountability emphasisBlame / Accountability emphasis



Mid 1980’sMid 1980’s

 Fewer events, cause = processFewer events, cause = process

 Computerize / BarcodeComputerize / Barcode

 Color codeColor code

19

 Color codeColor code

 Standardized TerminologyStandardized Terminology

 ChecklistsChecklists

 Overloaded with action itemsOverloaded with action items



19861986

 ChernobylChernobyl

 ChallengerChallenger
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1990’s1990’s

 Advanced Root Cause AnalysisAdvanced Root Cause Analysis

 Underlying causes (ask why?)Underlying causes (ask why?)

 Lower threshold (near misses)Lower threshold (near misses)
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 Lower threshold (near misses)Lower threshold (near misses)

 Look at the Organization contributionLook at the Organization contribution

 Look at the behaviors and relationshipsLook at the behaviors and relationships

 First started to consider CultureFirst started to consider Culture



Recent EventsRecent Events

 2002 Davis2002 Davis BesseBesse Nuclear PlantNuclear Plant

 2003 Columbia Space Shuttle2003 Columbia Space Shuttle
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 2003 Columbia Space Shuttle2003 Columbia Space Shuttle

 “Safety Culture”“Safety Culture”



Phases of Error ManagementPhases of Error Management
progress in Nuclear Industryprogress in Nuclear Industry

 Phase 1;Phase 1; “Denial”“Denial”

–– Many significant events occurringMany significant events occurring

–– Typically a superficial root causeTypically a superficial root cause
performed with equipment design orperformed with equipment design or
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performed with equipment design orperformed with equipment design or
“human error” cited as cause“human error” cited as cause

–– PitfallsPitfalls -- action selection based on politics,action selection based on politics,
not based on eliminating reoccurrencenot based on eliminating reoccurrence



Error Management PhasesError Management Phases
continuedcontinued

 Phase 2; “Phase 2; “Focused on fixingFocused on fixing””

–– Fewer events, improved Root CauseFewer events, improved Root Cause
AnalysisAnalysis

–– Identifying system causes such as trainingIdentifying system causes such as training
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–– Identifying system causes such as trainingIdentifying system causes such as training
and proceduresand procedures

–– PitfallsPitfalls -- overloaded with action itemsoverloaded with action items



Error Management PhasesError Management Phases
continuedcontinued

 Phase 3; “Phase 3; “Focus on learningFocus on learning””

–– Advanced cause analysis and loweredAdvanced cause analysis and lowered
threshold, begin trending smaller issuesthreshold, begin trending smaller issues
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threshold, begin trending smaller issuesthreshold, begin trending smaller issues

–– Improving systems and processes,Improving systems and processes,
comparing performance between groupscomparing performance between groups

–– PitfallsPitfalls -- “Analysis paralysis”, everything“Analysis paralysis”, everything
treated as an issue to be studiedtreated as an issue to be studied



Error Management PhasesError Management Phases
continuedcontinued

 Phase 4; “Phase 4; “Focus on educatingFocus on educating””

–– Identify cultural contributors causingIdentify cultural contributors causing
behaviors of concern (by asking why afterbehaviors of concern (by asking why after
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behaviors of concern (by asking why afterbehaviors of concern (by asking why after
the apparent root cause is identified)the apparent root cause is identified)

–– group dynamics considered/improved, allgroup dynamics considered/improved, all
staff members included in trainingstaff members included in training

–– PitfallsPitfalls -- trying to fix with one sessiontrying to fix with one session



Error Management PhasesError Management Phases
continuedcontinued

 Phase 5; “Phase 5; “Continuous improvementContinuous improvement””

–– Proactive measures including; extensive use ofProactive measures including; extensive use of
change management techniques, trendingchange management techniques, trending
precursor conditions/behaviorsprecursor conditions/behaviors
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precursor conditions/behaviorsprecursor conditions/behaviors

–– efforts shifted to prevention using widespreadefforts shifted to prevention using widespread
behavior observation and reinforcementbehavior observation and reinforcement

–– PitfallPitfall -- complacencycomplacency



positive, focused, engagedpositive, focused, engaged
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negative,negative,
distracted,distracted,
apathyapathy

overconfident,overconfident,
complacent,complacent,
arrogantarrogant



PrinciplesPrinciples
 Even the best people make mistakesEven the best people make mistakes

 ErrorError--likely situations are predictablelikely situations are predictable

 Individual behavior is influenced by theIndividual behavior is influenced by the
organization culture and valuesorganization culture and values
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organization culture and valuesorganization culture and values

 People achieve more withPeople achieve more with
encouragement and reinforcement fromencouragement and reinforcement from
leadersleaders

 Events can be avoided using lessonsEvents can be avoided using lessons
leaned from past eventsleaned from past events



Sources ofSources of the ideas andthe ideas and
techniquestechniques

 Reduce workplaceReduce workplace
injuries……..Petrochemicalinjuries……..Petrochemical

 Teamwork/Communications…………..AviatioTeamwork/Communications…………..Aviatio
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 Teamwork/Communications…………..AviatioTeamwork/Communications…………..Aviatio
nn

 ProcessProcess
Improvement…………..ManufacturingImprovement…………..Manufacturing

 TrainingTraining…………………………………Military…………………………………Military

 ContaminationContamination
Control……………...HealthcareControl……………...Healthcare



Top Ten Error TrapsTop Ten Error Traps
((conditions which create riskconditions which create risk))

1.1. StressStress

2.2. High work loadHigh work load

3.3. Time pressureTime pressure

4.4. Poor CommunicationsPoor Communications
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4.4. Poor CommunicationsPoor Communications

5.5. Vague or poor work guidanceVague or poor work guidance

6.6. OverconfidenceOverconfidence

7.7. First time performing taskFirst time performing task

8.8. DistractionsDistractions

9.9. First day following time offFirst day following time off

10.10. 30 min after wake up or meal30 min after wake up or meal



Which of these are associatedWhich of these are associated
with Organizational Change?with Organizational Change?

1.1. StressStress

2.2. High work loadHigh work load

3.3. Time pressureTime pressure

4.4. Poor CommunicationsPoor Communications
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4.4. Poor CommunicationsPoor Communications

5.5. Vague or poor work guidanceVague or poor work guidance

6.6. OverconfidenceOverconfidence

7.7. First time performing taskFirst time performing task

8.8. DistractionsDistractions

9.9. First day following time offFirst day following time off

10.10. 30 min after wake up or meal30 min after wake up or meal



Which of these are associatedWhich of these are associated
with Organizational Change?with Organizational Change?

1.1. StressStress

2.2. High work loadHigh work load

3.3. Time pressureTime pressure

4.4. Poor CommunicationsPoor Communications
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4.4. Poor CommunicationsPoor Communications

5.5. Vague or poor work guidanceVague or poor work guidance

6.6. OverconfidenceOverconfidence

7.7. First time performing taskFirst time performing task

8.8. DistractionsDistractions

9.9. First day following time offFirst day following time off

10.10. 30 min after wake up or meal30 min after wake up or meal



Leadership Role and EmphasisLeadership Role and Emphasis
 Behaviors of theBehaviors of the peoplepeople are closelyare closely

monitored and positively reinforcedmonitored and positively reinforced

 ProcessProcess improvement initiatives areimprovement initiatives are
proactive and based on “conditions ofproactive and based on “conditions of
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proactive and based on “conditions ofproactive and based on “conditions of
risk” versus near misses or eventsrisk” versus near misses or events

 Focus on aFocus on a cultureculture of continuousof continuous
improvement with everyone in theimprovement with everyone in the
organization involvedorganization involved



Leadership Role and EmphasisLeadership Role and Emphasis

1.1. Facilitate clear and openFacilitate clear and open
communicationcommunication

Promote TeamworkPromote Teamwork
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2.2. Promote TeamworkPromote Teamwork

3.3. Reinforce desired behaviorsReinforce desired behaviors

4.4. Eliminate organizational weaknessesEliminate organizational weaknesses
(processes, training, unclear policy)(processes, training, unclear policy)

5.5. Value error prevention/learningValue error prevention/learning



Process “Tools”Process “Tools”

 Required Briefings/Time outsRequired Briefings/Time outs

 Comprehensive Reporting systemsComprehensive Reporting systems

 Required Turnover/handRequired Turnover/hand--off meetingsoff meetings
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 Required Turnover/handRequired Turnover/hand--off meetingsoff meetings

 Observation / Walk Around programsObservation / Walk Around programs

 Root CauseRoot Cause InvestigationsInvestigations

 Self Assessments/3Self Assessments/3rdrd partyparty
AssessmentsAssessments



Culture “Tools”Culture “Tools”

 Awards, “catch of the week” programAwards, “catch of the week” program

 Management 3 C’s meetingsManagement 3 C’s meetings

 360 degree Surveys360 degree Surveys
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 360 degree Surveys360 degree Surveys

 MeasuringMeasuring successessuccesses

 Critiques/Lessons LearnedCritiques/Lessons Learned



Leadership

Clings to
High Standards

Coaches

Demonstrates
Questioning Attitude

Respects
others

Courage &
Integrity

Equipment Labeling

Procedure / Work
Package QualityWorker Knowledge,

Skill, & Proficiency

Fitness
for Duty

Uneasy Attitude

Equipment Ergonomics
& Human Factors

ToolsRoles &
Responsibilities

HousekeepingEnvironmental
Conditions

FME Conditions

Lockout /
Tagout

Personal
Motives

Intolerance for
Error Traps Self checking Place-keeping

3-part Communication

Double
Verification

Procedure Use
& Adherence

Supervision

Mgmt. Monitoring

Stop When
Uncertain

Vital Parameters

Problem-solving
Methodology

Conservative
Decision-making

Team Skills

Peer checking

Walkdowns

HP Surveys

QC Hold Points

Independent
Verification

Forcing
Functions

Pre-job
Briefing

Just-in-time
Operating
Experience

SAFE
Dialogues

Turnover

CONDITIONS BEHAVIORS

Values Error
Prevention
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Leadership
Reacts
Accordingly

Reinforces

Open & Honest
Communication

Compelling
Vision

Healthy
Relationships

Motivates

Sets
Example

Communication
Practices / Plan

Reviews &
Approvals

Change
Mgmt.

Problem
Solving

Scheduling /
Sequencing

Clear
Expectations

Role
Models

Safety
Philosophy

Task
Allocation

Meetings

Rewards &
Reinforcement

Trend Analysis

OE

JIT Training

Handoffs

Accountability

Simple/effective
Process Philosophy

Procedure
Revisions

Work Mgmt

Corrective Action

Self-Assessment

Safeguards
Equipment

Reactor
Protection
Systems

Containment

Performance
Feedback

Task Assignment

HP Surveys
Verification

InterlocksPersonal
Protective
Equipment Alarms

Functions

Post Job
Critiques

Problem
Reports

Root Cause
Analysis

Performance
Indicators

RESULTS

ORGANIZATION

PROCESSES
& VALUES

Promotes
Teamwork

Seeks
Feedback

Adopted from INPO



This is what we learned in theThis is what we learned in the
Nuclear Industry over the lastNuclear Industry over the last

30 years30 years

What have I learned as anWhat have I learned as an
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What have I learned as anWhat have I learned as an
Individual?Individual?



What can we do asWhat can we do as
individuals?individuals?

 When the changes keep comingWhen the changes keep coming
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 When the “Organization” isn’t doing allWhen the “Organization” isn’t doing all
the “right” thingsthe “right” things

 When it seems overwhelmingWhen it seems overwhelming



What can you do as anWhat can you do as an
individual?individual?

1.1. No FearNo Fear

2.2. No JudgingNo Judging

3.3. No AngerNo Anger
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3.3. No AngerNo Anger

4.4. Give/ShareGive/Share

5.5. ConnectConnect



What can you do?What can you do?

No FearNo Fear

•• Root Cause Investigations repeatedly findRoot Cause Investigations repeatedly find
those involved say “ I was worried/afraidthose involved say “ I was worried/afraid
that….” and bad decisions followthat….” and bad decisions follow

43

•• Error likely if anxious/uncertainError likely if anxious/uncertain

•• Fear of embarrassment/group thinkFear of embarrassment/group think

•• Embracing change versus resisting (due toEmbracing change versus resisting (due to
fear) changes your perception and otherfear) changes your perception and other
people’s perception of youpeople’s perception of you

•• Focus on NOWFocus on NOW



What can you do?What can you do?
No JudgingNo Judging

•• You can only see from your perspectiveYou can only see from your perspective

•• “Stupid decision by Management, I don’t like“Stupid decision by Management, I don’t like
this”this”
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this”this”

•• “I know where this is headed”“I know where this is headed”

•• Let root cause work, listen/erroneousLet root cause work, listen/erroneous
assumptionassumption

•• Allow your senses to perceive actualAllow your senses to perceive actual
conditionsconditions

•• Get sufficient information don’t assumeGet sufficient information don’t assume

•• These thoughts are distractions, focus on whatThese thoughts are distractions, focus on what



What can you do?What can you do?
No AngerNo Anger

•• Error TrapError Trap ––stress/distractstress/distract

•• Stress from change will cause short fuseStress from change will cause short fuse

•• Loose temper at work = permanentLoose temper at work = permanent
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•• Loose temper at work = permanentLoose temper at work = permanent
impactsimpacts

•• Distracted by thoughtsDistracted by thoughts –– error likelyerror likely

•• Cause is usually someone not doingCause is usually someone not doing
what you want (not under your control)what you want (not under your control)

•• Not personal, it’s a jobNot personal, it’s a job



What can you do?What can you do?

Give/ShareGive/Share

•• High workload is an error trapHigh workload is an error trap

•• Help those under high pressure/overloadHelp those under high pressure/overload

•• Communicate more with new peopleCommunicate more with new people
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Communicate more with new peopleCommunicate more with new people

•• Unfamiliarity = error likely, ask for helpUnfamiliarity = error likely, ask for help

•• Organization feels no pain or sympathy youOrganization feels no pain or sympathy you
need to look out for each otherneed to look out for each other
(Management can treat people as fuel)(Management can treat people as fuel)

•• You get what you giveYou get what you give



What can you do?What can you do?
ConnectConnect

•• Error trapError trap –– to be overconfidenceto be overconfidence

•• Learn from othersLearn from others

•• Other industry, organization,Other industry, organization,
departmentdepartment
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departmentdepartment

•• You are not aloneYou are not alone

•• Teach, team up , reverse briefingTeach, team up , reverse briefing

•• Question; are you OK?, is this right?Question; are you OK?, is this right?

•• Peer Checks are very effectivePeer Checks are very effective

•• TeamworkTeamwork



What can you do?What can you do?

1.1. No FearNo Fear

2.2. No JudgingNo Judging

3.3. No AngerNo Anger
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3.3. No AngerNo Anger

4.4. Give/shareGive/share

5.5. ConnectConnect



Closing ThoughtsClosing Thoughts
 Human behaviors and cultural risks are notHuman behaviors and cultural risks are not

unique to any oneunique to any one workplaceworkplace “People“People are People”are People”

 WithWith changes like new contracts, new people,changes like new contracts, new people,
new equipment,new equipment, new procedures andnew procedures and newnew
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new equipment,new equipment, new procedures andnew procedures and newnew
programs use tools that are out thereprograms use tools that are out there “Don’t“Don’t
Learn the Hard WayLearn the Hard Way””

 Leadership can create a culture which makesLeadership can create a culture which makes
quality, eventquality, event ––free performance easier,free performance easier, BUTBUT

 YouYou ultimately control how you behave and theultimately control how you behave and the
quality of what you doquality of what you do


